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(57) Abstract: An animal trap which includes: - a floor plate; - at least three electrodes which are spaced from each other physically 
^5 and insulated from each other electrically; - a cover for the floor plate such that the floor plate and the cover together form an 
enclosure; - means to attract an animal onto the floor plate within the enclosure; - means to rotate the floor plate relative to the cover; 
- means for sensing the presence of an animal within the enclosure and in contact with a selected electrode; - means for applying an 
electrical potential difference of sufficient strength to kill the animal, between said selected electrode and the electrode furthest from 
said selected electrode, and for simultaneously applying an electrical potential difference between said selected electrode and the or 
an other electrode, when said sensing means senses an animal in contact with said selected electrode. 
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RODENT TRAP 
Technical Field 

This invention is a trap for attracting small animals, such as rodents, trapping and 
killing them by electrocution. 

Background Art 

There are an enormous number of methods of trapping undesirable animals, and 
devices embodying these methods. Where it is necessary or desirable to install traps 
in remote areas, a trap must be capable of operating remotely and repeatedly, without 
human intervention, for extended periods of time. 

One previous invention which partially addresses these issues is disclosed in New 
Zealand Patent No. 243915. This discloses a trap which includes two electrodes, one 
of which is at an angle relative to the other, through which an electric current is passed 
automatically a predetermined time after the animal contacts the second electrode, 
and describes means to remove the body of the trapped animal from the trap. 
However, there is no means to prevent the animal from backing out of the trap during 
the electrocution cycle, which can lead to decreased effectiveness of the trap, and 
inhumane suffering in the partially-electrocuted animals. 

New Zealand Patent No. 250372 discloses an alternative trap in which a current is 
applied once a sensor detects that the animal is in contact with both electrodes, and 
includes means to restrain the animal in the enclosure during the electrocution period. 
The first platform, on which the first electrode is located, then rotates 90° to discharge 
the carcass before returning to its original position. The restraining means described 
in the specific embodiment are spikes, but the animal could become impaled on these 
spikes, therefore blocking the trap by preventing proper discharge of the carcass, and 
increasing the animal's suffering. 

PCT publication WO 2004/030450 A2 describes a trap incorporating means for 
communicating with an external surveillance unit, so that the status of traps can be 
monitored without needing to physically check each trap. Electrocution is followed 
with automatic opening of a trapdoor to dispose of the carcass and transmission of a 
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surveillance signal to report the kill. The trapdoor is described as bearing two or three 
electrodes, and the generation of a high voltage (500 V-4 kV) between a single pair of 
the electrodes is controlled by a microprocessor. Although three electrodes may be 
provided, only two electrodes are disclosed as being active at any time. This means 
5 that if the rodent jumps and breaks the electrical connection, or is able to back off one 
electrode on to another, it can escape from the trap. 

An object of the present invention is the provision of a trap which can be repeatedly 
used to trap and kill small animals without human intervention. It is also an object of 
10 the present invention to provide a trap which kills as humanely as possible. It is a 
further object of the present invention to overcome the problems discussed above in 
relation to the prior art. 



Disclosure of Invention 

15 An animal trap which includes: 

- a floor plate; 

- at least three electrodes which are spaced from each other physically and insulated 
from each other electrically; 

- a cover for the floor plate such that the floor plate and the cover together form an 
20 enclosure; 

- means to attract an animal onto the floor plate within the enclosure; 

- means to rotate the floor plate relative to the cover; 

- means for sensing the presence of an animal within the enclosure and in contact with 
a selected electrode; 

25 - means for applying an electrical potential difference of sufficient strength to kill the 
animal, between said selected electrode and the electrode furthest from said selected 
electrode, and for simultaneously applying an electrical potential difference between 
said selected electrode and the or an other electrode, when said sensing means 
senses an animal in contact with said selected electrode. 

30 

Preferably the electric potentials are applied as a pulsed waveform voltage ranging 
from 2.8-4.0 kilovolts (kV) at 250 Hertz (Hz) between the floor plate and the 
electrodes. 
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In a first embodiment of the invention, tlie floor plate is made from an electrically 
conductive material and forms one of said at least three electrodes, and the remaining 
electrodes are mounted upon the floor plate upon an insulating pad. 

5 In another embodiment of the invention, the floor plate is made from an electrically 
insulating material and carries said at least three electrodes mounted on the surface of 
the floor plate and spaced apart along the length of the floor plate. 

Preferably, the selected electrode and said other electrode are electrically connected 
10 by a Zener diode. 

Preferably also, the means to rotate the floor plate is a servo motor, and the floor plate 
rotates relative to the cover about hinges located on one side of the floor plate. 

15 Brief Description of Drav\fings 

By way of example only a preferred embodiment of the present invention will be 
described in detail with reference to trapping a rat and to the accompanying drawings, 
in which: 

20 Figure 1 is a perspective view of the trap; 

Figure 2 is a plan view of the floor plate in a first embodiment of the invention; 

Figure 3 is a plan view of the floor plate in the second embodiment of the invention; 

and 

Figure 4 is a flow chart of the kill cycle. 

25 

Best Modes for Carrying Out the Invention 

Referring to Figure 1 and Figure 2, the body of a trap 1 is comprised of an electrically 
conductive rectangular floor plate 1 1 and a three-sided cover 3. Three-sided cover 3 
is shaped and dimensioned such that when three-sided cover 3 is placed over 
30 rectangular floor plate 1 1 the two pieces form a tunnel 4 with a rectangular cross- 
section. Floor plate 1 1 is rotatably attached to three-sided cover 3 by means of 
hinges 5. 
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Adjacent to tunnel 4 is a insulating case 6 containing electronic apparatus (not shown), 
including electronic controls and a power source, which is preferably a battery 
comprised of 4 AA cells connected in series. The tunnel 4 and insulating case 6 are 
elevated by means of legs 7. 

5 

At a first end 4a of the tunnel 4 is a ramp 8 leading from ground level to the first end 4a 
of the tunnel 4. At a second end 4b of the tunnel 4 is a bait station 9. The bait 
station 9 contains a bait substance (not shown), which has a fragrance that is 
attractive to the animal to be trapped, e.g. peanut butter makes a good bait for rats. 
10 The bait station 9 contains perforations (not shown) which allow the fragrance of the 
bait substance to escape. 

At the second end 4b of the tunnel 4 is a servo motor 10, which is attached to floor 
plate 2 so that the servo motor 10 controls the motion of floor plate 1 1 about hinges 5. 
15 Servo motor 10 is electrically connected to the electronic apparatus in the insulating 
case 6. 

An electrically insulating pad 1 2 is mounted on electrically conductive floor plate 1 1 , 
which forms a first electrode. A second electrode 14 and a third electrode 13 mounted 
20 on the electrically insulating pad 12 so that the electrodes 11, 14 and 13 electrically 
insulated from each other. Additional electrodes may also be placed on the electrically 
insulating pad 12. 

The electrodes 11, 14 and 13 all electrically connected to the electronic apparatus in 
25 insulating case 6. By operation of the electronic apparatus, the first electrode 11 can 
be electrically connected to, and at a different potential to, the third electrode 13. 
Likewise, the first electrode 11 can be electrically connected to and at a different 
potential to the second electrode 14 and to any of the additional electrodes referred to 
above. Preferably, this is achieved by electrically connecting the electrode 14 to the 
30 electrode 13 via a Zener diode, which allows a current to flow from the electrode 13 to 
the electrode 14 and back to the electronic apparatus, but not the other way. 

A sensor 17 is located adjacent the third electrode 13, such that the sensor 17 is 
triggered when the front of an animal entering the trap reaches the third electrode 1 3, 
35 to Start the kill cycle. 



4 



wo 2007/024143 



PCT/NZ2006/000209 



The sensor 17 may be of any suitable type. Alternatively, a sensor can be created by 
arranging the control apparatus to sense the resistance between the electrodes 11 
and 13:- when an animal contacts both the electrodes 11 and 13, the resistance 
between the electrodes changes sharply, and this change can act as a sensor and 
5 trigger the start of the kill cycle. 

In operation, the fragrance of the bait substance in bait station 9 attracts an animal 
(e.g. a rat, not shown). The rat ascends ramp 8 and enters the tunnel 4 by first end 4a 
as shown by the double headed arrows. When the rat passes over the electrode 14 

10 and places its front paws on electrode 1 3, while its rear paws remain on electrically 
conductive floor plate 1 1 the sensor is triggered and the electrical circuit is closed. 
The sensor may be the sensor 17 shown, or the sensing of the change in resistance 
between the electrodes, as described above. The electronic apparatus commences a 
pre-programmed "kill cycle" and passes a pulsed waveform voltage ranging from 2.8- 

15 4.0 kilovolts (kV) at 250 Hertz (Hz) between electrode 13 and electrode 11. Current 
also can flow from electrode 13 to electrode 14, bringing electrode 14 to the same 
potential as electrode 1 3. 

Thus, if the rat backs off electrode 13 on to electrode 14, it still experiences the electric 
20 potential difference between electrode 11 and electrode 14. Because electrode 11 
completely surrounds the electrically insulating pad 12 on which the electrodes are 
situated, whether the rat attempts to jump, back off the plate, move forward off the 
plate or turn around, it will still be forced into contact with floor plate 1 1 and one of 
electrodes 13 or 14. This ensures that electrocution of the rat is quick and complete, 
25 and that the rat does not escape from the trap after only partial electrocution. 

The length of the kill cycle is pre-programmed to be sufficiently long to ensure death in 
the rat. At the end of the kill cycle, the electronic apparatus signals the servo 
motor 10. Floor plate 2 rotates about hinges 5 so that the carcass of the rat can drop 
30 from the floor plate 11 to the ground below. Servo motor 10 then rotates the floor 
plate 1 1 back to its original position and the trap is reset and ready for the next rat. 

Referring to Figure 3, in a second embodiment of the present invention, the trap is 
constructed in the same manner as described with reference to Figures 1 and 2, 
35 except that the arrangement of the floor plate 1 1 and the electrodes is different:- the 
floor plate 1 1 is made of an electrically insulating material, and carries three spaced 
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electrodes 24, 25 and 26. 

The floor plate 11 may be made of any suitable robust insulating material. The 
electrodes 24, 25 and 26 extend across the full width of the floor plate 1 1 and are 
spaced apart along the length of the floor plate, so that there are portions of insulating 
material between the electrodes. As with the first embodiment, the floor plate 11 is 
hinged to the cover 3 by means of hinges 5, and an animal entering the trap enters at 
the first end 4a. 

Each of the electrodes 24, 25, 26 is electrically connected to the electronic controls in 
insulating case 6. The electrical connections are such that a potential difference may 
be applied between the first and third electrodes 24, 26. The third electrode 26 is 
connected to the second electrode 25 via a Zener diode, so that when a potential 
difference is applied between the electrodes 24 and 26, the same potential difference 
is applied between the electrodes 25 and 26. 

A sensor 27 is mounted adjacent the third electrode 26, such that the sensor 27 is 
triggered when the front of an animal which has entered the trap (moving in the 
direction of the double headed arrow from end 4a to end 4b) reaches the third 
electrode 26. However, as with the first embodiment, the sensor 27 may be replaced 
by sensing the change in resistance between the electrodes 24 and 26 when the rat 
contacts both electrodes. 

As shown in Figure 4, the sequence of events in the killing cycle is as follows:- the 
animal enters the trap at end 4a and moves towards the bait in the bait station 9. At 
this stage, all three electrodes 24, 25 and 26 are unpowered; it is not until the front of 
the animal triggers the sensor 27 (or the change in resistance is sensed) that the 
sensor activates the electronic controls so that a potential difference is applied 
between electrodes 26 and 24, and between electrode 26 and 25, The potential 
difference applied is as described with reference to the first embodiment. The length 
of the tunnel 4 is such that when the animal has its front feet on the electrode 26, it 
normally would have its back feet on the electrode 24. 

The above method ensures that the animal is fully within the trap before any electrical 
current is applied, so that the animal cannot jump backwards from the trap and 
escape. Further, the fact that the same potential difference is applied between the 

6 
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plates 25 and 26 as between the plates 24 and 26 means that the animal still is killed 
efficiently even if it backs away from the electrode 26. 

At the end of the kill cycle, the animal's body is ejected from the trap by pivoting the 
5 floor plate 1 1 as described with reference to the first embodiment. 

One or more further electrodes may be added to the floor plate 1 1 between the third 
electrode 26 and the bait station 9; any such further electrodes would be electrically 
connected so as to be at the electrical potential of the electrode 24 during the kill 
10 cycle. 

One or more of the electrodes 25, 26, or additional electrodes, could be shaped to 
contact the animal's head or chest, as appropriate. 

15 The invention as described is a self-emptying trap which can operate for multiple 
cycles without requiring human intervention. Because only the fragrance of the bait 
substance attracts the rat, there is minimal loss of bait over time. 

The electrocution provided by the invention has been independently tested and 
20 approved as meeting the guidelines for humane killing set down by the National 
Animal Welfare Advisory Committee of New Zealand. 
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Claims: 

1. An animal trap which includes: 

- a floor plate; 

- at least three electrodes which are spaced from each other physically and 
insulated from each other electrically; 

- a cover for the floor plate such that the floor plate and the cover together form 
an enclosure; 

- means to attract an animal onto the floor plate within the enclosure; 

- means to rotate the floor plate relative to the cover; 

- means for sensing the presence of an animal within the enclosure and in 
contact with a selected electrode; 

- means for applying an electrical potential difference of sufficient strength to 
kill the animal, between said selected electrode and the electrode furthest from 
said selected electrode, and for simultaneously applying an electrical potential 
difference between said selected electrode and the or an other electrode, when 
said sensing means senses an animal in contact with said selected electrode. 

2. The animal trap as claimed in claim 1 , wherein the floor plate is made from an 
electrically conductive material and forms one of said at least three electrodes, 
and the remaining electrodes are mounted upon the floor plate upon an 
insulating pad. 

3. The animal trap as claimed in claim 2, wherein said sensing means in use 
senses an animal in contact with the floor plate and with said selected 
electrode, and said selected electrode is the electrode closest to the means to 
attract an animal onto the floor plate. 

4. The animal trap as claimed in claim 1, wherein the floor plate is made from an 
electrically insulating material and carries said at least three electrodes 
mounted on the surface of the floor plate and spaced apart along the length of 
the floor plate. 



5. 



The animal trap as claimed in claim 4, wherein said selected electrode is the 
electrode closest to the means to attract an animal onto the floor plate. 
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6. The animal trap as claimed in any one of the preceding claims, wherein the 
selected electrode and said other electrode are electrically connected via a 
Zener diode. 

7. The animal trap as claimed in any one of the preceding claims, wherein the 
means to rotate the floor plate is a servo motor. 

8. The animal trap as claimed in any one of the preceding claims, wherein the 
floor plate rotates relative to the cover about hinges located on one side of the 
floor plate. 

9. The animal trap as claimed in any one of the preceding claims, wherein said 
electrodes are flat plates. 

1 0. The animal trap as claimed in any one of claims 1-8, wherein at least one of 
said electrodes is shaped to contact the head or chest of an animal to be killed 
by the trap. 

1 1 . The animal trap as claimed in any one of the preceding claims, wherein the 
means for sensing the presence of an animal within the trap comprises a 
sensor adjacent said selected electrode. 

12. The animal trap as claimed in any one of claims 1-10, wherein the means for 
sensing the presence of an animal within the trap comprises means for sensing 
the change in electrical resistance between said selected electrode and said 
electrode furthest from said selected electrode when an animal is in contact 
with both said electrodes. 

1 3. The animal trap as claimed in any one of the preceding claims, wherein the 
means for applying an electrical potential difference includes means for 
applying a pulsed waveform voltage in the range 2.8 - 4 .0 kV at 250 Hertz. 
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electrodes which are spaced from each other 
physically and insulated from each other 
electrically; - a cover for the floor plate such 
that the floor plate and the cover together form 
an enclosure ; - means to attract an animal onto 
the floor plate within the enclosure; - means to 
rotate the floor plate relative to the cover; - 
means for sensing the presence of an animal within 
the enclosure and in contact with a selected 
electrode; - means for applying an electrical 
potential difference of sufficient strength to 
kill the animal, between said selected electrode 
and the electrode furthest from said selected 
electrode, and for simultaneously applying an 
electrical potential difference between said 
selected electrode and the or an other electrode, 
when said sensing means senses an animal in 
contact with said selected electrode. 
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